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(54) DESIGN METHOD AND DESIGN SUPPORT 
DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To make it possible to 
display data needed for low-cost product designing. 

SOLUTION: The design information, attribute value range, 
and shape feature data of standard components are 
stored in a data base 10, and the design information, 
attribute information, and shape feature data of example 
components are stored in a data base 20. An attribute 
value that a component to be designed needs to have is 
inputted through an input part 30 and shape feature data 
are inputted through an input part 40. Standard 
components having ranges of attribute values and shape 
feature data ma t ch ing the attribute value and shape 
feature date of the component to be designed are 
retrieved by a standard component retrieval part 50 from 
the date base 10. Standard components which have 
ranges of attribute values similar to the attribute 
value of the component to be designed and also have 
shape feature data similar to the shape feature data of 
the component to be designed are retrieved by a similar 
standard component retrieval part 60 from the data base 
10. Further, a sirnOar example component retrieval part 
70 retrieves example components having attribute values 
similar to the attribute value of the component to be 



designed and shape feature data similar to the shape 
feature data of the component to be designed from the 
data base 20. 
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[*»^ai &*^aoo&§Hf#g£JStete&H£:^R# 
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KM- b <k -5 .h-T &ffA Kg#£ nfcJStttt 

WE«*«ia5 f -^' , «— ^j^sttsR-r* 20 
MES^a^-*^- 
• a*. wevinia^-^^-xj^sifcsiwsiHKWi 

K^-^SI^r-yyTfiEiESnfcaiJaOx-^*** 40 
fcRiHiHIiS. FffiEJgtt A* 7f'> ^TA* £ tlfcJgfii 

^ jgsraii! v>«h l- £«ff&a ©*^ *mm 
? y **t * c t stit t5«»m so 
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[fl|:ftK3] §?p D p©IS:H-££gf *K«-3dI««T*-3 
T, 

^-x^Eirrs^at, 

ISff-Uk 5 £-r-5gpp a pKg#-r SJSttffi£ A^f-SJltt 
Kff-L.fci £?zm&\zm#?ZMft<Z>W&ff3ftm. : £:& 

HUN- b J; 5 "r*»fiKR#S n&Ktttt«<*-rffMtt 

as. tE*««fif-i"<-x*» &ttaR-r««ft(*M 
memffi AiMt^it c * o wr * nfc«a 

4:#K:, MB«^«l*SBa&ig#R£ffiESiH*0ijai5a 

» w ia& b t&ssi $ nfc £Bp a p © 5 s — * * mm? z> 7— f 
•«■*«*. MiBJSttA^^a-cA^^n^jgttfitt. m 

Ei^1$®A*#&TA*;£nfcJgtt4#»5*-*<!:, H 
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«a©«js»fi©»*^*>tt-a:. ms><DM$.{±m<Dm& 

fit ^xJUt*- * "C— X * IBtS L . 

- 1 £ a* t-r*»«-*ft. 

[B#JS6J M*B3eBOBtf-£aSBlz*9V>T. 

BE«ttA**BTAa3ft;fcR#tt«©BttK:B&-r 
Wet. 

mffB^- * »fPX 7" v -J \Z £ 0 miE £ nfc»ft © 5 s — * 

n fc*B«£-rsRm-£«BB. 

££OTTtt&:Kfi-£8ttB. 
[BH©B»fcR9i] 
[0 0 0 1] 

[0 0 0 2] 

[ft*©fiEfl5] ^*SttfcHBfcB«"rS*«SiWfl!U 
TPJS©&ft£H3*i£;^<hbTV^-7>i#iil (Ca 
se Based Reasoning : CBR) #SE3l?J; O^n^D. C 

T.mm^U 1992.7). T^h-6R»HtW* r*«^— 

-rsctK^tD. »*WK:K*tt«S«S-r<5IB!W-*ff 
[0 0 0 3] VfrU. BBSnfcBff-BflH&BJELBJJl 
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tt«*BE-r »*tHts 
* ttfc*« ^ ®je v sutttm z m&? z> km- * * 

[0 0 0 4] — &£8gB©g#tfrtS6£#§£-r-5gBp c p 
SS#tt«©»tt4:CAD©/t5* h U y 

io om^-fv^&mdmmmmztizmiz-rzztiW 

fcIB-C*S. C©J:9ftBBBAeite-frTSA*tttf- 
t5©Tabn«. KfHc*fr*+»-&»BS#fc&^K 
fNTCb. M*tt«©Jg14ffi£#*Sfc*ttT-|3:ii-£fT-5 

[0 0 0 5] LjfcU CO£9&8!WB&efP&-r«fc 
BIH*<*>£»9. HtcSfflSSffl £&«>•£©*> USD 

[0 0 0 6] #HJ¥ 6-1 8 7 3 5 2 ff&BCE 

0, ««-B»*3t«r*BB*»BI**nTV»*. 
[0 0 0. 7] 4fBfl^6-8 9 3 1 4*i*BI~EB 

CDSWfC^nif, X>^-^«##Bfitl,T, A#S 

n&BttJJl gtcj&CT, Mtt. #«y>A«>o»Bta 
B. BiE-rsBBSfrrsttfl-tT^USBBU iStttr 
«**ft^B3MatBBa»B»S*rC*»*. 

[0 0 0 8] Sec. «B?6-2 7 4 3 7 8<MMII: 
EB©a«K«kntf, «||-JL©»B, SnB^X^AK 

30 fliBtu s-aa5p D pT«fig^nssip D pCDSi4itax-5' 

[0 0 0 9] Se.fr. #B8¥4-8 8 5 3 0^*CE 
[0 0 10] 

AfCiSt^Tte. fPH-^SlHtvXfATIJ, BB 

40 BjEUB^ttOBnfcBW-SfrSCtttBK, *&. 
«B±B«©B^«ttSfT*.fc£UTt>Bi6tt©fW»« 

[0 0 11] RBB»ttB«£:LTBfcK-*K 
SBSnrvKOT. B«^— *©B«Rj&«B*UT^ 
fT, BB©BBBM'feBlnLTH<. 

[0 0-1 2] — 2r. BBtta££tkfcgtf-T». «B^# 
©RH-^T-fcRtJ-WfgTfcO. 3Xh«fcfc*fiJfc»fl 
fcRM-i-actansTBT****. 3*hB£#«bWc 
50 «:«BBa * fztb \z ttBXttimifiiMt t 
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. [0 0 13] CKDfgHjte. _fc|E|SWfcflWfc-r*fcii>fcfc 

aaa^aaaaoa^iarsawiracu Hie, mm 

[0 0 1 4] fc*S. #W6-1 8 7 3 5 2^&«fcffi 

[0 0 15] ^¥6-8 9 3 x 4 0£8£C* 

[0016] $ 6 \Z. 5-274378 *t&$8C 

[0 0 17] SSI:. tfB8¥4 — 8 8 5 3 0#&&K:8B 

«©a*K:j:ntf. *««iS»*aaft;T.B£v>ss« 

[0 0 18] 

S'-i'fc^trRfHlWIi:. -€-©tl*»ftteafflRlffia:» 

-***trRtHiHifc, -t-cDaafcaasn&atta* 

Ss^ai:. Rn-LiStf *»ft»cH:R3n;fcatt*tf« 

«r»att«ica«T<&#tttt«€«T«tta**tra 

Taatttta^-^s^rraaaafts. «raB«tp»a 
^-^-^stjwrsaaaaafltta^afc. a 

fca«T*#»tfc«*»-rattffi£. «w-uj:3£-r* 
»E*a«ftx-:*^-;*a»s*ft»-r*a«a«« 

»«*¥Ri. t»B«*«ia*SR*aK:J:D**$nfc 
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Baaaaff&RX^RK: i o mm t£ n^aa zmms. 
tr-5. 

10 [00 19] SSKI. «ffllME©*lr»ffiSK:««Lfc» 
fl©R»H*«£«tttt©«B£»tt»«7 f -^ 1 £ffr£ 
[0 0 2 0] 

aTA^lL, BJftttaoaflM&RT*— 

-*a»s. g¥M^t?a. aaaaa&tfta^R. 

20 ^*^J^ D a D ^^a4)JlStC«im2:fT^, M^^tlfcS 

* ^cadt*- ^ *g«^a c i o ^*tt«i £«5ts-r « <fc 5 

30 sct^pitre**. 

[0 0 2 1] Sic. 4fc*£tt&«qkffia-*YMtta'VK 
SrSIS-r 5 J: 5 fcCADx— * Jtff *RC «fc o Ttf 

OlP^J^a^— 5"^— XCSStS. ClCD«t 3 l~ LTi 

T?. ^JSPp a p^e.^*g|5p n p5f^fiE-r^d:'5Cm« > 
[0 0 2 2] JgtC CCiitll fflji^xJPx— 

^sep D p^g2pgi5p°p^iggE, ^flas*a5p n p^^a. a 
«»««a<fta*Roft»a#R*«oT«fl*«a« 
so p^^-iS'^-xt^jgca^-^^-T.^e^T^o 
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CO 0 2 3] Site. CO«Wt*»*»*»«-^«8«lC 
[0 0 2 4] xu^-^-co^n-^s 

5. CCT«#tr. IH- ^— ©F*3&©#acjg:|E©g: 
©*-: *— "<»*«R«-*»WK:J:0»*tt«*«ft3ea 10 

-®Rff-#tt, JKtiWIB.h^©^*--;;;*. 

[0 0 2 5] cf T. C0ftlkfflfl!>Rtraa£BK:*fr> 
T. WaA^-*"*-* 1 014, »A«*U£-r3BBA 

swasaocAD^-^^oKtuiMit. -€-©«i*pgpA 

*qHffA©K^ttttil&8!BLfcaUPttAftM* 
^2p8PA©CADx— ^t4-^fe*/^5^ h'Jy^icSib 

[0 0 2 6] Sfe> CWCAD^-^JCti^AroSSPS:^ 30 
S^raSSJfi^^TiSO. H3^Lfc3^7CCAD 
^-^©fBAO + 'frK:** 3*ffl©^#»tp©tf«jR- 
KttS. C©^S^Srffi-3TSf5AWffl.*-itTSrCAD±-C 
fx3. 

[0 0 2 7] Sit. *««A5*-^^-X2 0J4. iS* 

cK^-^nfcgBAwcADT 1 — * j pmm<D&&mmi:. -t 
R#tt««» a x' h ^mmm ©s vmm t w w&vt £ n 

T. 40 
[0 0 2 8] Jfli^E^l/x— X 1 3 0 *4, MA© 

A©g#tt<£©Jg1±fiI©:£ft<!:. -?-©flifi£g&q D p©*&#.£- 
S3 A ©#lig -5CAD© T y ir > ^'J 5 

[0 0 2 9] JgttA#gB3 o tt»*tfc*fc**ft*Ktt 

[0 0 3 0] »tt«r«A*«4 Ott. S*tt«© 50 
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[0 0 3 1] SZpffiAttSRtt 5 0 14. MttA^gp 3 0 T* 
A*$tlfcS*tt«©Sftffl*iS^SPAx-^^-X 1 

tt**«A*«4 0 l'cfcoTA*$nfcS^tt«©^tt^ 
Sir- ^a*&*PBpA-?— 7s l p iciSSnt^S 

affl ?iiB&s*tt* * -c * s « wsts-r « n^a^ 

[0 0 3 2] ««tt9ffiA4ft*ffi6 0f4. A^^nfcg 

[0 0 3 3] SUHVfliaKAttSfB 7 0 »4. AAStlfeS 
*tt««tt <h i*#4#mx- * ICMH b fc*0ijffi A £ V09 

[0 0 3 4] tfc3g*Sm&5K»8 0 14. fg*P«S A&iitSB 5 
0 ■*>SHBl««p»A**« 6 0 ^«ft(«MffAtt»ff 7 0 
C J: 0 &3?5 SftftffiS MHft \z£<0 JH## t* b » jj*T 

[0 0 3 5] |fiifc*5\>Hft*«l 2 014. MttA^gpT 

A*'Snfcs*tt«©jsft^e>»A©mii ; t^;u*ffl.it 
^r-^"<-^ 1 3 o^s&gs-rs. 

[0 0 3 6] gBAaiil^a 9 0 14. Ji&St^-T^HfcSRgB 1 
8 0 nfcSA»6lK$tifcffWA1>Mltf 

Asja^otts. 

[0 0 3 7] CAD^-*tgf£g& lOOIt ffiA&Affi 9 
0 •ca*AT6nfc«W»»A-f VWfflAOCADT*-^© 
tgiEZfr? — 8©CAD->;*t-£-C**. 

[0 0 3 8] JMHUMMMEl 1 014, CADx-*jgf£ 
«T«IESnfc**fflA**««AG5CAI>7 i -i'*. K 
t£A*gp3 0TA:&3nfcS#tfc*©JRtt£. Jg#A* 
«4 0TA*Sft&*fctt«©»ttW*5*-*£, N% 
^ItTWJgpAibT^^JgEA^-^^-X 2 0 CSflk 

[0039] gsip-fbfiEitas uoii &mmmv>&^m 
«*Aa>&aw*A<t^**«*A<Diitesttffiu 

^Pgpp D pfej£©£S£fT 5 . 

[0 0 4 0] ±aB<0^«S«*«»r»T. S^tt4K««£ 
T-5<fc'5&f3AiS:it-©Sit*U4, 0 6 K^f «fc-5<C*tlC 
^£•5. SI'- iroffinciO, *fiajS5Ax— X© 

[0 0 4 1] -7j- »*a**««A*«ltAT#fc»» 
■P. SipftffiaSl 4 0iZ^K>^mi^&y : -^^.-72 

o*»6«t|i«Afl:-r^**««A»oaa3jtffton, J e 

J4. H(C^$nT^-5^a5p D p©^IE^?T3. s^t 
ffiitgS»c^tt-5S*gCAf^fiK©SSEnS0 1 4 ic^-r. 
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[0 0 4 2] g^tt^KS^SSWlSff-SfT'S 
[0 0 4 3] B2 l:*l/fc±5ftB*tt«S«l|-t*i 

«A©»^»*jK-r»tttt*7*-*jj«a*. # 

f-iz&z. uns©. ^ttm^-z zm&T- ^ ^ s 

6 1 OSitA*T. ^tt^ifc-r-^teS 6 2<D]&Vift®. 
A^TA^T*. ' T^XllSr&ofc 

iifc^:t>T^«. JSttKJstett£A2)-r*iwfiet^ a* 

3tt&Ktt©Tfc&RfcJRttjWSteft.S*n:i$>*, pgJf 
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Hflll^XflSfcj rmSKK^flftj ©T©«tta«#tt*$ 
»*ttfC&*. Sit. Itt?iaitt©tTffiIS*tR 

r*. C©J:5a:jEftfl:*fTi©tt. &©S«ttef*tifi$a 

*«a©iB««a83j«rai;**»ctt."swHUT<r>*t^5 

fl^Srff ^--5±'5(C-r^rc*TabS. d ©#]©«■&«, 
[0 0 4 4] 

[SI] 



l^>XHHI©HIS©{j!:S 200mm 
■KVrfSiCrt-m 1700mm 



[0 0 4 5] &LT3E»flsr«. 

[0 0 4 6] jfclc. A*$nfcStt^-^*7CfCffiA^ 
^©ttSR^ff 5 (S6 3) . m 5 lC^L;t«k'5&i&3x 

nt«fi©a^*ft*r«iz ; E'7*;p«j«««5 f -^i:, « 30 

f£S& A £ fcJMlX -5 it * C&gteifaSr^T^UCAD^- ^ 
£j#t>TV>*. u^T, El 5 L fe^il^^^CADx 

2&^CADx-*£LTJ&SI?S£JS*,, . 
&C«tj£geA£ffi*tttt3«fc5KSSl>T^£**. 3ifc 

*<t'5fcixT*>j:^(ia i 5). &#tfdca5Ara©*§ 

[0047] #j;u£iai sw^wsba-c rfg^ggj £ib 
fi-r-s^, to© , r£jft{gij*£j . r^wfiiJ 40 

kj ti^fcaAt ©*§#£■»» £je*i,T;&<. m 

ffi!llC50mm©fi:SfC-r-5 

©itatcs^*^ d©i»^$-7c(c3a3iSfT5 . 

[0 0 4 8] ETF©S 6 4*»6S 6 9StCXfy^ 
fit, d©fifi*5*jmri6«fi5*-*K*Sn**J«ffifi 50 



[0 0 4 9] Jfcl?. &«J&g&A©&3f5#l3fi:A-5,> 
[0 0 5 0] Sf, AVffiAttSWfrfcttS (S 6 

4) . mm±m<nm&7 : —$> ^mm^wtm^-r^mm 
«ft*..«ip«ft7*— xi o*»6*s-r*. 

^rz^mumm^&^ms 6 5 • at«VM«a4(URs 

6 6©jg!3te,fc«£*-u ffiaffi&&9 (S6 8) (C^ 

So 

[0051] cawpffanksicNL-r. #u<Kfi-r 

fit— "3BlO«U. Aasn&«tt*fttfc«"r*. «t 

-5. ttom;*ft£*«MRatt. tft*»a©fc«>icia8© 
■Y*)**tmc*n*. zwrnrnfflRT-* £M7 VAX 

[0 0 5 2] «4(ffiAtt3R©iajlUi3Rft««MjeT«il 
*ffiajW**"?*tt*»-3&»^-*», ^*$nrc*t^th* 
*ilRl/ftiJ>9fci*. %©«{H«ipffiaift%jG9lc» 
•5 (S 6 5) . 

[0 0 5 3] aftlflUPSattSTCtt. tH^p^-*^ 

-x 1 0 tix^affqiWft^-^-e, 
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W»a«HRS6 6o«ittttfift, ffiAttttffia 

(S6 8) tC^D. RW-#**aKLifcj&*r>fc»£. *© 

iusivftsattXAae*« (S6 5) . 

[0 0 5 4] Ca&4£«9»Att£®ftia£B9€ ! b£ 

»AlItt5 s -*K:MftT* (S9 1) . ctitt. <H«fSgB 
A^-* tt«tt«©«H-^*tt**Bt 0 5 *fiI©3*J <t IT 

fTA«<fct^toj&><=>&^. -tCTf. 10 

tt^-^KWEar*. 

[0055] mz.tem8<Dmm&&7 : -$>te. mkdx 

Ste, g^SBA^-^CiS^Tte rsuss 7-tt±tf or 

^Sttx-^Tte rsus57-tt±tfj Tr^-sw-e. m 
ftlS*©?*-^* rsuss^-tt±tfj fcJtCi. Sfc?c 
ttma-tflcfci. WMf-i'C^UTtt ruoOmm 
^#MPTftt ^ 2600mmj <ht^5$eBT-^t«HI£IIX9 5 20 
AAJBtfrr— rnoOmmj T$.5CT, «*P 

©x—^te rnOOmmj 
[0 0 5 6] -f-Ott*. SmSBAJBtt^-^tt, H 1 0 

*©#*ttSI*«r* (S9 2) . £ CLT. Jfc*fc»ftfc 
». *, SC. &M*4*&Jttt<Z)3a&&0. ^JSttteCto 
6<Dft«*SSHl 1 <D£o\Z&*ft-Z, ^OVcJg&sm 
K*0**©Mtttta«Jt*Sn*. fc*£U BVtftmit 

Kit. '^-^©MPJiWJftroTttroMttfe-JSU-cfflas 30 

«»:: J: *ifc«tt. •«*.«. Jgtt r^fE^gj 

HI 2©±3&«»cJ:0««*«*ffiL*ratt£ffffir 

•5. 11 2©<fc3&«a:, tfa^J&ijgl&tfjKftJtL 

tt ri. oj i5R«e>e>ns„ ^tc. ic»c«k^itt5<i:bT 
uarattsiMBr*. 40 

[0 0 5 7] 

[R2] 
CK2) 

Min(A2)JK&tt. W»aa*1£«) 
jgjglgg = 

[0 0 5 8] S 9 2©«feiC©it«Waa«»l*7l/fc6, 
S 9 3 OJBftttatJtfe&fr -^©W^frtoto*. CCD 

«j£tt. s 9 2 ©jt«aBaT*<)6nfc«-«ttosi«fliE 
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Tf«. -enSr TO. 5- J tbTW^Srff 5. £CQ0iJT 

»*j t&o. s9 2-t?#je>sn* r3e#*E»Bij ■ o 

HHH«tt ri. 0j T-$>£©T. »tt»*tfc*Maa;&«fr 
ton*. COfl^CkO. *fflJW*3R»*©*©»«* 

[0059] S93T r»«W»tktt*3(Effr*J fc* 
JfcSnfct*. S 9 4Tf»tt»»tfc«*ff 5. 

JtttJaa»c-3t»T«. «t?#kk9jt-5. S9 4©^ 

tt4*«Jfctta«»TLfc&. S9 2. S 9 4T*tiJ3nfc 
*«flE*»6. IMR»*fc£oT^*«a«a©*&flHH 
MSrgfflr* (S 9 5) . »*«<HftttTa:fcJ:D*Hl 

r*. 

[0 0 6 0] 

cmMTli. £TF©«fc 3 !-&•£>. ^CT, ^l- 
ifjWiaWKiSHer*. 

[0 0 6 1] 

[SI] 



SIS 










1.0 


1.0 


1.0x1.0=1.0 




1.0 


0.3 


1.0X0.3 = 1.0 




1.0 


0.7 


1.0X0.7=0.7 




1.0 


0.7 


1.0X0.7=0.7 


[«m*4«ki 


0.8 


1.0 


0.8X1.0=0.8 



-frtt 4.2 



[0 0 6 2] JfcKl. »ttfc«ifc|ft«a£l*U<l»9!T 

*. Hi3tc«ia©«E»**r. sr. m^silt 

tt«* A*J Lfc^m©A^Stt^-^ (0 7 ) ©>f Tte. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to display data 
needed for low-cost product designing. 

SOLUTION: The design information, attribute value range, and shape 
feature data of standard components are stored in a data base 10, and 
the design information, attribute information, and shape feature data of 
example components are stored in a data base 20. An attribute value 
that a component to be designed needs to have is inputted through an' 
input part 30 and shape feature data are inputted through an input part 
40. Standard components having ranges of attribute values and shape 
feature data matching the attribute value and shape feature data of the 
component to be designed are retrieved by a standard component 
retrieval part 50 from the data base 10. Standard components which 
have ranges of attribute values similar to the attribute value of the 
component to be designed and also have shape feature data similar to 
the shape feature data of the component to be designed are retrieved 
by a similar standard component retrieval part 60 from the data base 
10. Further, a similar example component retrieval part 70 retrieves 
example components having attribute values similar to the attribute 
value of the component to be designed and shape feature data similar 
to the shape feature data of the component to be designed from the data base 20. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The design information containing the data which are the design approach of a product and specify the basic structure of a 
standard component, The range of the attribute value which specifies detail specification applicable to the standard component, and the 
shape facility data expressing the rough description of the configuration of a standard component The design information containing 
the data which specify the structure of the case components which constitute the product which related, memorized the standard 
component database to register and was designed in the past, Attribute information including the attribute value applied to the 
component, and the shape facility data expressing the rough description of the configuration of case components The attribute input 
step which inputs the attribute value which relates, memorizes the case components database to register and requires it of the 
components which it is going to design, The shape facility input step which inputs the shape facility data expressing the rough 
description of the configuration required of the components which it is going to design, The range of the attribute value adjusted to the 
attribute value required of the components which it is going to design, and shape facility data, and the standard component retrieval 
step which searches the standard component which has shape facility data from said standard component database, It has the range of 
attribute value including the attribute value showing detail specification similar to the detail specification which the attribute value 
required of the components which it is going to design expresses. The similar standard component retrieval step which searches the 
standard component which has shape facility data expressing a rough configuration similar to the rough configuration which the shape 
facility data of the components which it is going to design express from said standard component database, The attribute value 
showing detail specification similar to the detail specification which the attribute value required of the components which it is going to 
design expresses, The similar case components retrieval step which searches the case components which have shape facility data 
expressing a rough configuration similar to the rough configuration which the shape facility data of the components which it is going 
to design express from said case components database, While displaying the components searched by said standard component 
retrieval step The retrieval result display step which sets in order the components searched by said similar standard component 
retrieval step and said similar case components retrieval step by similarity, and displays them, The data manipulation step which 
corrects the data of the components searched according to directions, The attribute value into which design information including the 
data of the components corrected at this data manipulation step was inputted at said attribute input step, The design approach 
characterized by having the case components registration step which relates with the shape facility data inputted at said shape facility 
input step, and is registered into said case components database as case components. 

[Claim 2] The design approach which extracts the set of case components similar to mutual [ with high operating frequency ], and is 
characterized by having the standardization promotion step which creates the design information of a standard component and the 
range of attribute value which suit the set which extracted, and shape facility data in the design approach according to claim 1 . 
[Claim 3] The design information containing the data which are design exchange equipment which supports the design of a product, 
and specify the basic structure of a standard component, A means to memorize the standard component database which associates and 
registers the range of the attribute value which specifies detail specification applicable to the standard component, and the shape 
facility data expressing the rough description of the configuration of a standard component, The design information containing the data 
which specify the structure of the case components which constitute the product designed in the past, A means to memorize the case 
components database which associates and registers attribute information including the attribute value applied to the component, and 
the shape facility data expressing the rough description of the configuration of case components, An attribute input means to input the 
attribute value required of the components which it is going to design, A shape facility input means to input the shape facility data 
expressing the rough description of the configuration required of the components which it is going to design, The range of the attribute 
value adjusted to the attribute value required of the components which it is going to design, and shape facility data, and a standard 
component retrieval means to search the standard component which has shape facility data from said standard component database, It 
has the range of attribute value including the attribute value showing detail specification similar to the detail specification which the 
attribute value required of the components which it is going to design expresses. A similar standard component retrieval means to 
search the standard component which has shape facility data expressing a rough configuration similar to the rough configuration which 
the shape facility data of the components which it is going to design express from said standard component database, The attribute 
value showing detail specification similar to the detail specification which the attribute value required of the components which it is 
going to design expresses, A similar case components retrieval means to search the case components which have shape facility data 
expressing a rough configuration similar to the rough configuration which the shape facility data of the components which it is going 
to design express from said case components database, A retrieval result display means to set in order the components searched by 
said similar standard component retrieval means and said similar case components retrieval means by similarity, and to display them 
while displaying the components searched by said standard component retrieval means, A data manipulation means to correct the data 
of the components searched according to directions, The attribute value into which design information including the data of the 
components corrected with this data manipulation means was inputted with said attribute input means, Design exchange equipment 
characterized by having a case components registration means to relate with the shape facility data inputted with said shape facility 
input means, and to register with said case components database as case components. 

[Claim 4] Design exchange equipment which extracts the set of case components similar to mutual [ with high operating frequency ], 
and is characterized by having a standardization promotion means to create the design information of a standard component and the 
range of attribute value which suit the set which extracted, and shape facility data in design exchange equipment according to claim 3. 
[Claim 5] In the design approach according to claim 1 The combination of the component part of a product, The assembly model of 
CAD which defines the structure of a product from the conditions and the combination of a component part of the attribute value of 
the requirement specification of a product Related, memorized the assembly model database to register and were related with the 
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conditions of the attribute value adjusted for the attribute of the requirement specification inputted with said attribute input means. The 
design approach characterized by having the assembly model retrieval step which searches the assembly model of a product from an 
assembly model database, and the subassembly step which constructs the data of the components corrected by said data manipulation 
step on said assembly model. 

[Claim 6] In design exchange equipment according to claim 3 The combination of the component part of a product, A means to 
memorize the assembly model database which associates and registers the assembly model of CAD which defines the structure of a 
product from the conditions and the combination of a component part of the attribute value of the requirement specification of a 
product, An assembly model retrieval means related with the conditions of the attribute value adjusted for the attribute of the 
requirement specification inputted with said attribute input means to search the assembly model of a product from an assembly model 
database, Design exchange equipment characterized by having a subassembly means to construct the data of the components corrected 
by said data manipulation step on said assembly model 

[Claim 7] Design exchange equipment which can be inputted hierarchical according to the attribute which managed the attribute of the 
inputted requirement specification by the layered structure in design exchange equipment according to claim 3, and was managed by 
the layered structure concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the design exchange equipment [ designing efficiently is possible and ] which the 
combination of the components which can plan product cost reduction can be shown, and can manage efficiently the components data 
designed further in the design which realizes the product with which combination and it are corrected to for the components of a 
specification similar to requirement specification, and it is satisfied of requirement specification. 
[0002] 

[Description of the Prior Art] It is case based reasoning as an inference method which aims at the solution in question using an 
example similar to the given problem. (Case Based Reasoning : CBR) It is known conventionally, and gets down and there is an 
example which applied such an inference method to exchange of a design (Japanese Society for Artificial Intelligence 1992.7). That is, 
the design example is stored in the "case base", the contents of each description item expressing requirement specification are inputted 
as a keyword, and a design example similar to requirement specification is searched as compared with each description item of the 
design example currently stored in the case base. By correcting the searched similar design example, it is the system which makes it 
possible to perform the design with which are efficiently satisfied of requirement specification. 

[0003] However, in order to realize the design with which the searched design example is corrected to and it is satisfied of requirement 
specification, it is difficult to realize the design with which it is necessary to have sufficient knowledge about an object, the shallow 
designer of experience corrects the searched example to, and it is satisfied of requirement specification. 

[0004] On the other hand, the components with which are satisfied of the requirement specification of a certain range are defined as 
data of parametric CAD, a standard component with which the attribute of requirement specification and the parametric dimension of 
CAD are amended by constraint in linkage is created beforehand, and it is possible by giving requirement specification attribute value 
to the standard component for the interlocking correction of the dimension of CAD data etc. to be made to be made. If a product is 
designed combining such a standard component, it will also enable a designer without sufficient knowledge over a design to design 
only by giving the attribute value of requirement specification. 

[0005] However, in order to create such a standard component, it is also difficult to take time amount and to decide applicability 
further. 

[0006] In addition, according to the technique given in JP,6-1 87352,A, the equipment which supports design business is indicated by 
indicating the similar example by selection on the occasion of the design of an elevator, a plant, etc. based on the similarity of the 
important word of a device and the important word of the past example to design. 

[0007] Moreover, according to the technique given in JP,6-893 14, A, the inputted attribute item is embraced by using an elevator as an 
object product, the design model which has the function to register and correct the knowledge of constraint and procedure know-how 
is built, and the exchange equipment which can determine a design specification is indicated. 

[0008] Furthermore, according to the technique given in JP,5-274378,A, the experience on a design and knowledge are made possible 
to a system, and the design automation CAD system which outputs a design drawing using the attribute information database of the 
product which consists of various components is indicated. 

[0009] Furthermore, according to the technique given in JP,4-88530,A, the exchange equipment which calculates a design solution is 

indicated based on the past design case database. 

[0010] 

[Problem(s) to be Solved by the Invention] Thus, since it is the design which is not evaluating manufacturability enough even if it is 
able to perform conventionally the design which it is difficult for to perform the design which corrected the similar design example 
search with the shallow designer of experience, and was able to take adjustment in the system using [ on the system and ] the case 
base, and does not have a structure top problem, product cost may become a high design. 

[001 1] Moreover, since the design result is registered into the case base as an example, the number of examples of the case base 
increases and it also increases the retrieval time of an example. 

[0012] On the other hand, in the design using a standard component, a beginner's designer can also design, and in order to create a still 
more useful standard component in consideration of cost etc., a huge man day is needed, although it is possible to design the 
advantageous product also in cost. 

[0013] This invention is made in order to solve the above-mentioned problem, presentation of the combination of the example 
components of being the need or a standard component of it is enabled to the design which realizes requirement specification, and it 
aims at offering the design exchange equipment which makes construction of a standard component database easy further. 
[0014] In addition, since there is no thought of supporting a design combining a standard component and an example according to the 
technique given in JP,6-187352,A, this invention is not influenced. 

[0015] Moreover, since there is no thought of using an example according to the technique given in JP,6-89314,A, this invention is not 
influenced. 

[0016] Furthermore, since there is no thought of using an example according to the technique given in JP,5-274378,A, this invention is 
not influenced. 

[0017] Furthermore, since there is no thought of standardizing a case components group according to the technique given in JP,4- 

88530,A, this invention is not influenced. 

[0018] 

[Means for Solving the Problem] In order to attain such a purpose, in this invention The design information containing the data which 
specify the basic structure of a standard component, and the range of the attribute value which specifies detail specification applicable 
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to the standard component, A means to memorize the standard component database which associates and registers the shape facility 
data expressing the rough description of the configuration of a standard component, The design information containing the data which 
specify the structure of the case components which constitute the product designed in the past, A means to memorize the case 
components database which associates and registers attribute information including the attribute value applied to the component, and 
the shape facility data expressing the rough description of the configuration of case components, An attribute input means to input the 
attribute value required of the components which it is going to design, A shape facility input means to input the shape facility data 
expressing the rough description of the configuration required of the components which it is going to design, The range of the attribute 
value adjusted to the attribute value required of the components which it is going to design, and shape facility data, and a standard 
component retrieval means to search the standard component which has shape facility data from said standard component database, It 
has the range of attribute value including the attribute value showing detail specification similar to the detail specification which the 
attribute value required of the components which it is going to design expresses. A similar standard component retrieval means to 
search the standard component which has shape facility data expressing a rough configuration similar to the rough configuration which 
the shape facility data of the components which it is going to design express from said standard component database, The attribute 
value snowing detail specification similar to the detail specification which the attribute value required of the components which it is 
going to design expresses, A similar case components retrieval means to search the case components which have shape facility data 
expressing a rough configuration similar to the rough configuration which the shape facility data of the components which it is going 
to design express from said case components database, A retrieval result display means to set in order the components searched by 
said similar standard component retrieval means and said similar case components retrieval means by similarity, and to display them 
while displaying the components searched by said standard component retrieval means, A data manipulation means to correct the data 
of the components searched according to directions, The attribute value into which design information including the data of the 
components corrected with this data manipulation means was inputted with said attribute input means, It can have a case components 
registration means to relate with the shape facility data inputted with said shape facility input means, and to register with said case 
components database as case components. 

[0019] Furthermore, the set of case components similar to mutual [ with high operating frequency ] can be extracted, and it can also 
have a standardization promotion means to create the design information of a standard component and the range of attribute value 
which suit the set which extracted, and shape facility data. 
[0020] 

[Embodiment of the Invention] It is possible to input the attribute information on requirement specification with an attribute input 
means, and to input the shape-facility data of requirement specification with a shape- facility input means, and the standard component 
or the case components searched from the standard component database and the case components database in the components with 
which are satisfied of the inputted requirement specification by searching in order of a standard component retrieval means, a similar 
standard component retrieval means, and a similar case components retrieval means displays with a retrieval result display means. If a 
designer checks the components of a retrieval result and it is satisfactory, he will choose components. And the CAD data of the 
assembled product are corrected so that requirement specification may be satisfied with a CAD data manipulation means. Since there 
are few amounts of corrections and it ends, since components with which it is satisfied of requirement specification as much as 
possible by searching in order of such retrieval are searched, and a standard component is further shown as a retrieval result 
preferentially, it is possible for it to comes to be chosen from components with a cheap manufacturing cost, and to reduce the cost of a 
product. 

[0021] Furthermore, the components corrected by the CAD data manipulation means so that it might be satisfied with the standard 
component and case components which were searched of requirement specification are registered into a case components database 
with a case components registration means as case components. Thus, if the registered case components increase in number, 
possibility that the example with which are further satisfied of requirement specification will be searched will become high. On the 
other hand, if the amount of data of case components increases, the retrieval processing time will start, but a standardization promotion 
means extracts case components with high operating frequency out of a case components database, and further, by categorizing 
according to the similarity between case components, if a standard component is created from case components, construction of a 
standard component database will be attained efficiently from the high standard component of need here. 

[0022] Furthermore, the need [ of registering with the assembly model database ] component part, and an assembly model are searched 
with an assembly model retrieval means based on the attribute of the requirement specification into which it was inputted with the 
attribute input means, and components are searched with this invention for a required component part from a standard component 
database and a case components database using each retrieval means of the standard component retrieval section, a similar standard 
component retrieval means, and a similar case components retrieval means based on that retrieval result. Furthermore, the searched 
components are assembled on an assembly model with a subassembly means. Finally the combination of the components of a retrieval 
result is shown with the structure of a product. 

[0023] The gestalt of that 1 operation is shown about the design exchange equipment applied to this invention at drawing 1 . 
[0024] This example shall describe the case where the design of an elevator is performed based on a customer's requirement 
specification. It is aimed at the case where the special design of the interior of an elevator is designed especially here. Requirement 
specification is determined by the owner and architectural design office of a building, and, as for the design of an elevator, the 
requirement specification is passed to an elevator designer. In addition to the attribute information of the size of the cage of an 
elevator, the information by configurations, such as a rough sketch used as the image about a design part, is also included in this 
requirement specification. The designer of an elevator designs an elevator based on the shape facility data which are attribute 
information and its image sketch data. 

[0025] Now, in the design exchange equipment of this example, among the components which constitute a product, operating 
frequency associates the design information of the CAD data of the standard component with which the production process is defined 
standardly highly etc., the standard component usage condition which shows the requirement specification attribute value range which 
can apply that standard component, and the standard part-shape description data expressing the geometrical description of a standard 
component, and the standard component database 10 is registered beforehand. The CAD data of this standard component will define 
data as the interlocking correction of the parametric dimension being made by constraint, if it has constraint relation and the attribute 
value of requirement specification is given between the attributes of the requirement specification which defines the dimension 
parametric and is inputted. The example of a standard component is shown in drawing 3 . 

[0026] Moreover, the system of coordinates which show a location are taking lessons for the criteria of components from this CAD 
data, and the arrow head of three directions which exist at the core of the components of the three-dimensional-CAD data shown in 
drawing 3 becomes the system of coordinates of criteria. The assembly of components is performed on CAD using these system of 
coordinates. 
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[0027] Moreover, the shape facility data of the design information of the CAD data of components or a drawing designed in the past 
and the requirement specification when designing the component and attribute information, such as requirement specification, cost, 
and time for delivery, relate, and are carried out, and the case components database 20 is registered beforehand. The example of case 
components is shown in drawing 4 . 

[0028] The assembly model database 130 is an assembly model database which associates the assembly data of CAD which defines 
the structure of a product, and registers them beforehand from the combination of the component part of a product, the conditions of 
determining the combination, and the combination of a component part of the attribute value of the requirement specification of a 
product. The example of an assembly model is shown in drawing 5 . 

[0029] The attribute input section 30 is a part which reads the attribute information included in requirement specification from input 
units and files, such as a keyboard and a mouse. 

[0030] Moreover, the shape facility input section 40 is a part which reads the shape facility data of requirement specification from 
input units and files, such as a mouse. 

[0031] The standard component retrieval section 50 searches the standard component with which the standard component with which 
the attribute value of the requirement specification inputted in the attribute input section 30 is. satisfied of the standard component 
usage condition of the standard component database 10 is searched, it evaluates whether it agrees or not with the shape facility data of 
each standard component with which the shape facility data of requirement specification inputted by the shape facility input section 40 
are registered into the standard component database 1 0, comprehensive evaluation is carried out with the adaptation degree to a 
standard component usage condition, and it is satisfied of applicable requirement specification as much as possible. 
[0032] The similar standard component retrieval section 60 searches a standard component similar to the inputted requirement 
specification attribute and shape facility data from a standard component database. 

[0033] The similar case components retrieval section 70 searches case components similar to the inputted requirement specification 
attribute and shape facility data from a case components database. 

[0034] The retrieval result display 80 sets in order the components searched by the standard component retrieval section 50, the similar 
standard component retrieval section 60, and the similar case components retrieval section 70 by similarity, and displays them. 
[0035] The assembly model retrieval section 120 searches the assembly model of the attribute of requirement specification to the 
product inputted in the attribute input section from the assembly model database 130. 

[0036] The subassembly means 90 constructs the standard component and case components which were chosen from the components 
displayed by the retrieval result display 80 on the assembly model searched by the assembly model retrieval section 120. 
[0037] The CAD data manipulation section 100 is a general CAD system which corrects the CAD data of a standard component or 
case components assembled in the subassembly section 90. 

[0038] The case components registration section 1 10 relates the CAD data of a standard component or case components corrected in 
the CAD data manipulation section with the shape facility data of requirement specification inputted in the attribute of the requirement 
specification into which it was inputted in the attribute input section 30, and the configuration input section 40, and registers them into 
the case components database 20 as case components. 

[0039] The standardization promotion section 140 extracts the set of case components which should be used as a standard component 
from case components with high operating frequency, and supports standard component creation. 

[0040] The flow of a product design which satisfies requirement specification turns into flow as shown in drawing 6 using above 
exchange equipment. Furthermore, expansion of a case components database is also performed by this flow. 

[0041] On the other hand, in the phase whose case components have increased to some extent, the extract of a case components group 
which should be carried out [ standard component ]-izing from the case components database 20 by the standardization promotion 
section 140 is performed, and creation of a standard component or the already registered correction of a standard component is made 
based on the extracted case components group. The flow of the standard component creation in the standardization promotion section 
is shown in drawing 14 . 

[0042] First, it explains flowing [ which designs a product based on requirement specification ] based on drawing 6 . 
[0043] The case where requirement specification as shown in drawing 2 is designed is explained. As shown in drawing 2 , there are 
attribute data, such as a format which shows the boundary dimension and product structure of a product, and shape facility data in 
which the shape facility of a product is shown in requirement specification. In this example, the rough sketch data which expressed the 
head-lining part of an elevator simple are shape facility data contained in requirement specification. Attribute data is inputted in the 
attribute input of S6 1 , and shape facility data input these requirement specification data in the shape facility input of S62. In a shape 
facility input, it inputs using the graphical user interface using a mouse etc. The input attribute data of a result which inputted the 
requirement specification of drawing 2 is shown in drawing 7 . As shown in drawing 7 , input attribute data has a layered structure. An 
attribute required for the bottom of the inputted attribute is activated, and the layered structure is made as attribute value is inputted 
into an attribute. For example, if the value of an attribute "a head-lining design classification" is inputted as "he has no duplex head- 
lining MEJI", when it is "with no duplex head-lining MEJI", the "head-lining quality of the material", a "head-lining frontage 
dimension", "head-lining overall depth", "the lens number for lighting", and the "indirect lighting number" will be activated as a 
required attribute. Moreover, a shape facility attribute is also defined as an attribute in this layered structure. The attribute under an 
attribute "the lens number for lighting" and the "indirect lighting number" turns into a shape facility attribute. Moreover, the attribute 
"a location X" which expresses a location in a shape facility attribute, and "a location Y" are normalized and expressed in the whole 
magnitude. Even if the whole size is different, such normalization is performed in next similarity evaluation processing, because 
judgment of being similar can be performed, when the arrangement condition of a component part is the same in similarity. In the case 
of this example, it normalizes so that a "head-lining frontage dimension" and "head-lining overall depth" may be set to "1 ." The 
location X of the 1 st lens is [0044] . 
[Equation 11 



[0045] It normalizes by carrying out. 

[0046] Next, an assembly model is searched based on the inputted attribute data (S63). From two or more assembly model databases 
130 with which assembly model data as shown in drawing 5 are stored, the assembly model with which the inputted requirement 
specification attribute fills an assembly model usage condition is searched. The searched assembly model data have the assembly 
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model component part data in which the combination of components required as an assembly model component part is shown, and 
assembly model CAD data required in order to assemble a component part. Although the assembly model CAD data shown in drawing 
5 are expressed so that it may have system of coordinates as two-dimensional CAD data and a component part may be attached to each 
system of coordinates, they have system of coordinates as three-dimensional-CAD data, and you may make it attach a component part 
here ( drawing 15 ). Moreover, it has the relative-position relation between each component part as CAD data, and you may enable it 
to perform assembly of a component part. 

[0047] For example, when arranging the "guidance board" with the components in drawing 15 , relative-position relation with 
components, such as other "doors", a "forward left side plate", and a "forward right side plate", is defined. For example, the relative- 
position relation that the "guidance board" right lateral to which the "guidance board" left lateral which ***»s more nearly further than 
the field inside a "door" the field of the "guidance board" inside where a "guidance board" inferior surface of tongue touches the top 
face of a "door" inside in the location of 50mm touches a "forward-left side plate" touches a "forward-right side plate" is defined 
beforehand independently, and assembly is performed based on this information based on this information. 
[0048] The steps from S64 to S69 of the following repeat only the number of component parts contained in this assembly model 
component part data, and perform attachment of retrieval and components. 
[0049] Next, retrieval processing of each component part is started. 

[0050] First, standard component retrieval is performed (S64). The standard component with which a usage condition is satisfied of 
the attribute data of requirement specification is searched from the standard component database 10. If the searched standard 
component is displayed and a designer chooses the standard component, processing of similar standard component retrieval S65 and 
the similar case components retrieval S66 will be flown, and it will move from it to subassembly processing (S68). 
[0051] This standard component retrieval is explained in detail. One standard component registered into the standard component 
database 1 0 is taken out, and the inputted attribute value is compared. The processing from which the standard component shown in 
drawing 3 as an example was taken out is explained. The taken-out standard component is developed by the in-house data of structure 
like drawing 8 for retrieval processing. This is called standard component data. The standard component data of drawing 8 are 
interlocked with constraint of the standard component of drawing 3 , and the data (a location X, location Y, etc.) showing a shape 
facility are calculated. If conditions are fulfilled or superposition and all input attribute value are in agreement with all standard 
component data in this standard component data and the input attribute data of drawing 7 , that standard component will be searched. 
[0052] When the standard component with which it is satisfied of requirement specification as a result of standard component retrieval 
is not able to be searched, or when [ although searched, ] a designer does not choose, it moves to the next similar standard component 
retrieval processing (S65). 

[0053] In similar standard component retrieval, it expresses as the standard component data registered into the standard component 
database 10 in search of data similar to requirement specification. When the designer chose the retrieval result, processing of the 
similar case components retrieval S66 is flown, it moves to subassembly processing (S68) and a designer does not choose like standard 
component retrieval as a result of displaying, it moves to the next similar case components retrieval processing (S65). 
[0054] Processing of this similar standard component retrieval is explained based on drawing 9 . First, the standard component data 
shown by drawing 8 are changed into standard component attribute data (S9 1). Since standard component data have data as a train of 
the value which the range and attribute of attribute value can take, it is not known by which attribute value this should just evaluate 
similarity, then, it is alike and changes into standard component attribute data with specific attribute value with each attribute so that 
evaluation of similarity may be possible. 

[0055] For example, the standard component data of drawing 8 are changed as follows based on the input attribute data of drawing 7 . 
First, although the head-lining quality of the material can take the attribute value of "SUS mirror finishing or SUS hair-line finish" in 
standard component data, since it is "SUS mirror finishing", with input attribute data, the data of a conversion result serve as "SUS 
mirror finishing." Moreover, it sets to standard component data and a head-lining frontage dimension is "1400mm <=. Although 
attribute value can be taken in the range head-lining frontage dimension <= 2600mm", since it is " 1700mm" and goes into the range of 
the attribute value of standard component data, the data of a conversion result are set to " 1 700mm" with input attribute data. 
[0056] Consequently, standard component attribute data becomes like drawing 10 . Each attribute of this standard component attribute 
data and input attribute data is compared (S92). Here, a table, a formula, those of a shape facility comparison with three kind, and each 
attribute have these comparison approaches in the comparison approach respectively like drawing 1 1 , and each attribute value is 
compared with it by the comparison approach. However, a shape facility comparison also bundles up the attribute of the low order of 
data-hierarchy structure, and is processed. Therefore, since the processing time cuts in many, in the comparison of S92, only 
comparison processings other than a shape facility comparison are performed. The comparison by the table computes similarity by 
table like drawing 12 , and evaluates similarity by the attribute "a head-lining design classification." The user determines a table like 
drawing 12 experientially beforehand. In this example, since attribute value is [ input attribute value and standard component attribute 
value ] "with no duplex head-lining MEJI", similarity is called for with "1.0." Next, as a comparison by the formula, an attribute "a 
head-lining frontage dimension" computes similarity by the degree type, and evaluates similarity. 

;0057] 

Equation 2] 
CB2) 

mi&m = — 



[0058] If comparison processing of the table of S92 and a formula is completed, the judgment of whether to perform the shape facility 
comparison of S93 will be performed. This judgment performs that judgment by the similarity of the high order attribute of an 
attribute which performs a shape facility comparison using the similarity of each attribute required in comparison processing of S92. 
Only when the similarity of a high order attribute becomes beyond a certain value, shape facility comparison processing is performed. 
In this example, it judges by setting it to "0.5." In this example, since "the lens number for lighting" and the "indirect lighting number" 
are the attributes to which a shape facility comparison is carried out and the similarity of "a head-lining design classification" which 
that high order attribute serves as "a head-lining design classification", and is searched for by S92 is "1.0", shape facility comparison 
processing is performed. Shape facility comparison processing only for [ useful ] retrieval is performed by this judgment, and it 
becomes possible to find useful information at a high speed. 

[0059] When judged with "a shape facility comparison being performed" by S93, a shape facility comparison is performed by S94. 
Shape facility comparison processing is explained in detail later. If the shape facility comparison of S94 is completed, the 
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comprehensive similarity of the standard component used as the candidate for retrieval will be computed from the similarity computed 

by S92 and S94 (S95). Comprehensive similarity is computed by the bottom type. 

[0060] 

Comprehensive similarity = sigma (each similarity x weight) 
In this example, it is as follows. Here, a user determines weight experientially. 
[0061] 
[Table 1] 
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[0062] Next, shape facility comparison processing is explained in detail. The outline of processing is shown in drawing 13 . First, the 
similarity between the component parts expressing a configuration is computed. As a component part, there are things, such as a lens 
for lighting and indirect lighting. In the input attribute data ( drawing 7 ) of a result which inputted requirement specification, the 
bottom becomes one component part from the "1st piece configuration" under "the lens number for lighting" , and there are five 
component parts in input attribute data in total, for example. Similarly, there are five component parts also in standard component 
attribute data ( drawing 10 ). The similarity between these five pieces and five component parts for several combination rninutes of a 
component part, i.e., 25 sets, is computed. The calculation approach is computed by processing S92 of drawing 9 . However, about a 
location X and a location Y, it asks for the similarity of a location by the bottom type. 
0063] 

Equation 3] 

8Qrt((Xi-Xsr2+(Yi-Ys)"2) 

&H<0!g&ffi = 1 - 

sqrt(Ul) 
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[0064] Thus, if each attribute is compared, comprehensive similarity will be computed like S95 of drawing 9 . It serves as similarity 
between component parts. Similarly, the similarity between [ all ] component parts is computed (SI 31). Next, die combination of the 
optimal component part is determined using the computed similarity (SI 32). 
[0065] 
[Table 2] 
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[0066] If the similarity of Hazama of a component part is computed as shown in the upper table, similarity determines the component 
part of the criterion used as max with each component part of an input. In this case, since the combination of the vertical angle from 
the upper left "lens 1-lens 1" to the lower right "indirect lighting 1 -indirect lighting 1" all serves as max by similarity "0.8", it is 
decided that it will be that combination. 

[0067] Next, the average of the similarity of the combination searched for by SI 32 is taken (SI 33). In this case, since it is "0.8" 
altogether, an average is also set to M 0.8. M This "0.8" becomes the similarity computed by the shape facility comparison. 
[0068] Similar standard component retrieval is completed and a designer is shown a retrieval result by the above. If a designer chooses 
a retrieval result as a result of showing, when it is flown, it moves to subassembly processing (S68) and a designer does not choose, it 
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will move from processing of the similar case components retrieval S66 to the next similar case components retrieval processing. 
[0069] From the case components registered into the case components database 20, case components similar to requirement 
specification are searched with similar case components retrieval, and it displays by it The selected result is passed to subassembly 
processing (S68). The processing which computes similarity is completely the same as similar standard component retrieval, and only 
changes S91 of drawing 9 to "case components attribute data reading" instead of standard component attribute data generation. Shape 
facility comparison processing is completely the same as similar standard component retrieval, and turns into processing of drawing 
13. 

[0070] Case components attribute data is the data which saved the input attribute data shown in drawing 7 , and data with the same 
DS, shows the example of case components to drawing 4 , and shows the case components attribute data of the result of having read 
the data to drawing 16 . 

[0071] Subassembly processing (S68) which attaches the components chosen after the above retrieval was completed to an assembly 
model is performed. This is performed by making in agreement the normal coordinate in the component part which became the 
processing on CAD and was searched, and the component part coordinate on an assembly model. For example, the head-lining 
coordinate of the assembly model CAD data shown in the normal coordinate and drawing 5 in the CAD data of the standard 
component which was shown in drawing 3 in the case of head lining is made in agreement, and is assembled. 

[0072] A component part required for a product is assembled on one CAD data by what the steps from S64 to S69 of a more than are 
repeated for several component part minutes (S69). 

[0073] A design will be completed if satisfied with the assembled CAD data of all requirement specification. 

[0074] On the other hand, when requirement specification is not satisfied completely, CAD data are corrected so that requirement 

specification may be satisfied (S70). 

[0075] The corrected CAD data are registered into the case components database 20 by case components registration processing (S71). 
Registration is related with an attribute or a shape facility, is carried out, and registers CAD data, and it is made to be set as the object 
of next retrieval. [0076] Since a standard component is preferentially searched with designing by the above flow, the design of the 
advantageous product in cost is attained by it. Furthermore, since the components of the product designed by this system are registered 
into a case components database as case components, a case components database is expanded, it goes and possibility that components 
similar to requirement specification in the next design will be searched becomes high. 

[0077] However, if case components are expanded, since the data set as the object of retrieval will increase and the retrieval 
processing time will increase, case components are arranged / unified and the need of registering as a standard component comes out. 
Then, by the standardization promotion section, by using case components as a standard component, it unifies and arrangement / the 
need of reducing the number of case components comes out. Moreover, thereby, the Standards Department number of articles can be 
increased. 

[0078] Next, drawing 14 explains the standardization promotion section. 

[0079] First, all case components data are called from the case components database 10, the attribute data and shape facility data 
which each case component has are used, and the similarity between each case component is computed by performing the same 
processing as similarity calculation of similar case components retrieval processing (S71). It considers that the computed similarity is 
the distance between each case component, it is clustered, and a case components group is generated (S72). As appropriation 
frequency of the generated case components group, the number of examples belonging to each case group is totaled (S73). A case 
components group with the called-for large appropriation frequency is extracted as a case components group which should be carried 
out [ standard component ]-izing (S74). The CAD data of the standard component which includes the extracted case components 
group are created, the range of the attribute used as a standard component usage condition is determined further, and it relates with 
standard component CAD data, and registers with the standard component database 10 (S75). Next, the standard-component-ized case 
components are deleted from a case components database (S76). 

[0080] It becomes possible to create a standard component efficiently by standard component creation using the above standardization 
promotion section. 

[0081] Standard components are components which can design automatically if requirement specification is given as it was shown in 
drawing 3 , when enabling it to expand a standard component DB efficiently by such approach, and it is possible to reduce the cost of 
a design. Moreover, if many such standard components in a standard component database are stored, a design will become possible 
efficiently [ a beginner's designer ]. Moreover, since the components registered as a standard component turn into components 
frequently used in a design, in a manufacturing department, in preparation or manufacturing these standard components beforehand 
and stocking [ of a manufacturing facility ], manufacture becomes quickly possible and reduction of a manufacturing cost can also be 
aimed at so that it can manufacture quickly. 
[0082] 

[Effect of the Invention] Since it is preferentially shown from the advantageous standard component in cost in the design of 
requirement specification according to this invention, it can guide so that a low cost product may be designed, and as explained above, 
when the shallow designer of experience also uses a standard component, it becomes possible to design easily, furthermore, since the 
CAD data of the components of the product designed by this system are related with die data of requirement specification as case 
components data, are carried out and are registered into a database, a design result serves as object data of retrieval automatically at the 
next design time, and data base construction progresses automatically. Furthermore, since standard component creation of the suitable 
range can be performed and the example of a case components database is arranged / unified by performing the extract of a case 
components group which should be carried out [ standard component ]-izing according to a standardization promotion device, and 
supporting standard component data base construction when the amount of data of a database increases, increase of the retrieval 
processing time can be prevented. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The whole gestalt block diagram of 1 operation of the design exchange equipment concerning this invention. 
[Drawing 21 The explanatory view of the example of requirement specification. 
[Drawing 3] The explanatory view of the example of a standard component. 
[Drawing 4] The explanatory view of the example of a case components model. 
Prawing 5] The explanatory view of the example of an assembly model. 

[Drawing 6] The flow chart which shows the flow of the design using the design exchange equipment concerning this invention. 

[Drawing 7] The explanatory view showing input attribute data. 

[Drawing 8] The explanatory view showing standard component data. 

[Drawing 9] The flow chart which shows the flow of similar standard component retrieval. 

[Drawing 10] The explanatory view showing the example of standard component attribute data. 

[Drawing 1 1] The explanatory view showing the comparison approach of each attribute. 

[Drawing 12] The explanatory view showing the example of the table for comparing. 

Prawing 13] The flow chart which shows the flow of a shape facility comparison. 

prawing 14] The flow chart which shows the flow of standardization promotion processing. 

prawing 1 5] The explanatory view showing the example of a three-dimension assembly model. 

prawing 16] The explanatory view showing the example of case components attribute data. 

Pescription of Notations] 

1 0 Standard Component Database 

20 Case Components Database 

30 Attribute Input Section 

40 Shape Facility Input Section 

50 Standard Component Retrieval Section 

60 Similar Standard Component Retrieval Section 

70 Similar Case Components Retrieval Section 

80 Retrieval Result Display 

90 Subassembly Section 

1 00 CAD Data Manipulation Section 

1 10 Case Components Registration Section 

1 20 Assembly Model Retrieval Section 

130 Assembly Model Database 

140 Standardization Promotion Section 



[Translation done.] 
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